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Table 1 shows a deficiency in the amount of solar radia- 
tion received a t  normal incidence at  all stations for which 
oonnals have been computed. While no observations of 
this character were. made during severe dust storms owing 
to cloudy skies dunn their passage, radiation values were 

Table 2 shows an excess in the amount of total solar 
and sky radiation received on a horizontal surface at' 
Lincoln, Chicago, New York, Fresno, and Fairbanks and 
a deficiency at  all ot,her stat,ions. The value of 9 gram- 
calories per square centimeter of horizontal surface re- 
corded for the entire day of the 16th of March at  Madison 
during the passage of a dust storm is the lowest dn.ily 
value ever recorded a t  that station. 

Polarization measurements obtained on 6 days at. Wash- 
ington give a mea,n of 59 percent wit,h a masimum of 64 
percent on both the 22d and 26th. Both of t,hese values 
are slightly below the March normals for Washington. 
N o  polarization observations were made at Madison be- 
cause of snow and ice surfa.ces throughout the month. 

Although routine atmospheric dust count's have beer) 
discontinued by the Bureau, a few counts were made in 
March because of the passage of some midwestern soil 
over the city. The highest count of 3,255 per cc is about, 
a quarte,r of the number of part,icles per cc measured 
May 11, 1934, on which date Washington experienced 
the worst, dust storm since this type of measurement was 
started. Table 4 gives the results of the March counts. 

greatly lessened by f ust on other days. 

TABLE 1 .-Solar rudialion intensities during March 1986 
[Ornmcelories per minute per square centimeter of normal surftrml 

WASHINGTON. D. C .  

Sun's zenith distance 

Sa. 111.1 78.7' 175.7' 170.7' 160.0° I 0.0" I 60.0° I 70.7' 175.7' 178.7' I Noon 

hlm.  2 .._.__ 
Mar. 5 ..__.. 
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A l a r .  11 L-... 
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hlar. 13.--..  
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Mar.23.. .- 
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Mar. 20 _ _ _ _ _  
M a r . 2 2  ..__. 

Mar. 25 ____. 
Mar. 26 .___. 
Mar. 27 _.__. 
Mar. 29 __.__ 
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MW. u ..___ 
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4.6 ___... . ..... .. _ _ _  
1.3 ___... .....- 1.08 
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. - - - - - 

._____ 

---... 

____.. 
1.52 
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TABLE 2.-Average daily totals of solar radiation (direct + diffuse) received O I L  a horizontal surface 

Week beginning- 

1935 
Feb. %.... .............................. 
Mar. 5 ......... .............. 
hlar. 12 .................................. 
Mar. 19 .................................. 
Mar. %..... ............................. 

103 

Wz!ng- Madison Lincoln Chic:igo ::: Fresno ,"::; hlisnii oztzs 

cal. cal. cal. M I .  CR/. COl. cal. C d .  C d .  
301 293 349 256 '368 33; 14i 355: 296 
lfi8 202 357 18Y 209 424 1Y.l 543 110 
317 288 371 246 261 4x7 1Y8 414 33i 
235 253 414 253 239 4 O Y  603 393 
303 288 407 319 348 550 285 461 265 

?U 1 
Departures from weekly uoriudls 

MARCH 1935 

.............................. 
1935 

Feb. %.... 
Mar. 5 
hlar. 12 .................................. 
Mar. 19 .................................. 
Mar. %..... ............................. 

......... .............. 

- -  
I ?ram-calories per square centimeter 

cal. M I .  cal. 
349 256 14i 

18Y 1Y.l 
301 
lfi8 357 
317 371 246 1Y8 
235 414 253 
303 407 319 285 

tal. 

I I I I 

Departures from weekly uoriudls 

Cd. 
300 
255 
316 
3 i 8  
459 

C d .  cal. 
IS7 207 
1s9 246 
224 228 
310 297 
398 257 

.................................. Fet .  26 
Mar. 5 ................................... 
Mar. 12 .................................. 
Mar. 19 ................................ 
Mar. %.... .............................. 

_. 

+1 -88 +IS -34 +11 +12 +i +2i -41 ......................... 
-150 -96 +3 -54 +30 +34 -148 -171 --I ........................ 
-1.1 -27 -5 +32 -16 +il 0 -12 +?? +3 ........................ 

-106 -65 +15 +15 +14 -45 +75 +4; +? +4% ...................... 
-41 -61 0 +Yo +87 +5i +17 - --du -1OY . . . . . . . . . . . . . . . . . . . .  

- 
.4ocumulnted depnrt.ures on 

Mar. S 
1:48 a. m............. .................. 
11:23a. m .............................. 
0:28 a. m ............................... 
0:OSp.m.. ............................. 

34 5s 
38 13 
40 23 
40 47 

7.6 
8.2 
8.6 
8. 1 

9.0 

8.8 
7.9 
7.0 

._ _ _ _ _ _ _ -  

7.7 
8.9 
9.4 a. 8 
7.9 
7.7 

Pc 

Pc 

Pc;Ta&TA 
Aloft. 

Pc 

Mar. 4 
0:55a.m ............................... 

M o r .  8 
0:03 p. m ............................... 
040p .  m ............................... 
2:JOp. m ............................... 
4:38p. m ............................... 

Nar .  0 
1:54 8 .m ............................... 
0:47 a. m ............................... 
D:29 a. m ________________.______________ 
031 p. m ___________._________________._ 
0:M p. m ............................... 
1 :Zp .  m  ............................... 

42 44 
41 52 
34 15 
11 30 

N a r .  14 
2:Ma.m ............................... 
2448. m - -  ............................. 
1:40a. m ............................... 
031 a. m ._................. ............ 

28 15 
31 48 
39 41 
44 33 

7.0 NPc N T r  aloft 

5.7 
6.5 
9.6 
Y. 8 

7.6 
9.2 s. 8 

10.0 
8.3 
6.3 

Pc  

Pc 

NPc aloft 

N a r .  #I 
2:18a. m ............................... 
1:55 e. m ............................... 
1:36a. m ............................... 
0:Ol p. m ............................... 
1:35p.m ............................... 
3:24 p. m ............................... 

37 20 
40 12 
42 27 
47 27 
47, 23 
27 32 

6.1 
8.3 
9.8 
9.8 
8.9 
6.4 

Pc 

Blue Hill 1 I Ithaca Riverside 

1-1- 
eal. 

330 
3w 
442 
484 
351 

C d .  C d .  
355 296 
543 110 
414 33i 
603 393 
461 265 

CR/. COl. 
'368 33; 
209 424 
261 4x7 
2Y9 4 0 Y  
348 550 

(WB-7-3W3+1.OM)) 295 

TABLE 3.-Tolal, I , ,  and screened, I,,. I , ,  solar radialaon intensity measurements, obtaiued duririg Alnrch 19.36, awl  tlrlerntinaliutiu of the 
atmospheric hcrbadity factor, 8, and water-vapor content, w=deplh in millimeters, if precipilnlecl 
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.Oi4 
. -. - - - - 
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,076 
,074 
,144 
.098 
.069 
,080 

.058 

.020 

.031 

.a45 
,046 
.049 

__ 

om... 

__ 

0.055 
,030 

. Oi4 
,069 
,068 
,060 

.a8 

.076 

. O i O  . Oi5 
. . -. - - -. 

.046 

.112 

.cia 

. ow 

.081 
,031 

,094 
.a93 . ow . 086 

.a98 

.054 

.lo2 

.024 . OM 

.082 
,066 . 106 
,078 
.060 
.OM) 

.042 

.019 . o x  

.030 

.040 

.044 

_- 

I .  

or. cal. 
1.383 
1.408 

1.280 
1.336 
1.344 
1.356 

1.405 

1.341 
1.404 
1.303 
,993 

1.404 
1.230 
1.218 
1.318 
1.357 
1.481 

1.155 
1.222 
1.270 
1.374 

1.140 

1.375 
1.202 
1.510 
1.515 

1.150 
1.241 
1.284 
1.318 
I. 321 
1.243 

1.383 
1.445 
1.507 
1.512 
1.435 
1.308 

re * 
1.94 1 1.84 

Alr-mass type y I  Air mass altitude Date and hour angle 
Y'ercentage of solar 

constunt 

-I - 
m 

1.69 
1.78 

1.74 
1. 61 
1.54 
1.53 

1.57 

1.47 
1.49 
1.78 
5. 12 

1.6s 
1.49 
1.47 
1.48 
1.51 
1.57 

2.11 
1.89 
1.56 
1.42 

1.92 

1.97 
1.86 
1.39 
1.38 

1.65 
1.55 
1.48 
1.35 
1.48 
2. 16 

2.02 
1.61 
1.37 
1.34 
1.51 
2.09 

gr. COl. 
0.964 
1.024 

. mo 

.957 

.943 

.958 

.9Yi 

.935 

.983 

.919 

.7M 

.991 . Si9 

.go1 
,936 
,954 

1.030 

. b55 

.a65 
,893 
,884 

,501 

,962 
,946 

1.145 
1.143 

,824 
,850 
.a52 
.896 
.go4 
.875 

.975 
1.008 
1.028 
1.021 
.998 
,942 

gr. cal. 
0.7a 
,815 

.748 

.774 
,763 
.768 

,767 

,761 
.E04 
.i55 
.@46 

,803 
,717 
.72i 
,757 . 7b.5 
.82Y 

. io" 

.715 

.730 . i74 

,659 

.7Y6 
,776 
,883 
. a31 

.650 . a 9  

.6W 
,720 
,725 
,707 

.789 .em 

.a19 

.817 

.799 

.764 

Mar. 1,  1856 
1:27a.m ............................... I ;4 I 1:51p.m ............................... 34 0" 

mm 
5.9 NPp 
7.7 1 0.041 

.040 

.049 
,086 
,060 
,057 

.029 

.a50 
,056 
.051 

i 8 .  1 
80.3 

72.2 
74.5 
75.2 
76.8 

82 8 

74.8 
75.5 
71.5 

......... 

77.8 
89.4 
73. 2 
73.9 
73.9 
81. 8 

64.6 
88. 1 
72.0 
73.6 

66. 1 

73.6 
66.0 
84.6 
85.5 

71.8 
75.6 
71.0 
76.2 
72. 4 
2 . 4  

75. 8 
84.0 
85.0 
84.1 
81.3 
74.5 

6.2 
9.1 

7.4 
6.9 
7. 2 
8. 1 

11. 6 

6.7 
4.2 
6.3 

.w . 102 

.lo2 

.a99 .am 
,021 

. os7 
,070 
,079 
. 058 

.07i 

,033 
.12Y 
,054 
,020 

.ass 

.058 
,068 
.os9 
.OM 
.039 

.036 
,018 . 017 
.014 
.033 
,038 

6.5 
6.9 
9.9 
0.9 
4.5 
6.5 

5. 8 
5.9 
7.3 
3.6 

8.0 

3.3 
4.6 
7.5 
8.1 

13.0 
13. 1 
6.4 
8.8 
4.9 
8. 8 

5.0 
10.0 
7. 8 
6.7 
7.8 
7.6 

8.5 

Mar. 18 
2362~.  m ............................... I 31 16 1 

............................. 
Mar. 18 

............................... 
3:02 a. m-- 30 24 
2408. m 32 38 
0:28a. m ............................... 48 13 
0:IOp. m ............................... 46 36 

M a r .  PP 
3:Ma.m ............................... I 28 35 I 
2:17a. m ............................... 38 10 
047 a. m ............................... 46 56 
0 1 4 p .  m ............................... 48 08 
1:52p. m ............................... 41 17 
3:22 p. 111 ............................... 28 28 
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TABLE 3.-Total, I , ,  and screened, I , ,  I , ,  solar radiation intensity meaeureinents, obtained dnring March 193.5, and detertiiinafions of the 
atmospheric turbidity fator 0, and water-vapor content, w ==depth in  nailliincters, if precipifate~l-Continued 
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Or.-. 

0.074 
,035 
.M6 
,058 

- 

I .  

- 
gr .  cal. 

0.805 
.941 . Si3 
.9iS 
,922 

.665 

.585 

,946 
1.1119 
1. rn 
.94i 

. 9i4 
1 . 0 3  
1.032 
,926 

.781 

. N7 
,5?3 

B n w  

______ 

0.060 
.045 
,046 
.(u4 

- 

9ir m a s  

Mar. 2h 

-- 

I ,  

17 

I,-.-I, 

Mar.  24 
252a.  m .............................. 
22.9 a. m ............................... 
0:W a. m ............................... 
0 : l lp .  m ............................. 
2:Bp. m ............................... 

0 '  

33 48 
37 18 
49 M) 
48 58 
37 10 

252a.  m .............................. 
22.9 a. m ............................... 
0:W a. m ............................... 
0 : l l p . m  ............................... 
2:Bp. m ............................... 

33 48 
37 18 
49 M) 
48 58 
37 10 

. Mar. 16 
3:40p. m .._.... ........................ 
4:23p. m .............................. 

Ajar. 28 
241 a. m - - -  ............................ 
0:B a. m ............................... 
002s .  m ............................... 

25 09 
18 37 

36 25 
49 18 
4Y 49 

Mar.  67 
2:50a. m ............................... 
0:29a. m ............................... 
0:12p.m ............................... 
3:27p.m-.. ............................ 

Alar. 29 
PAS a. m.... ........................... 

34 06 
40 42 
50 08 
2LL 12 

35 38 

. O i 4  

.050 

.0?6 

.051 

.095 

. OB2 

,055 
,068 
. a 4  
.@I4 

, W l  

.@I6 
.................. 

Alar.  SO 
3:27 p. m .............................. 
5:13p. m .............................. 

20 59 
11 07 

Date 

Number Numher 
of parti- visi- of parti- 

Time cles per Date Time des per 

timeter timeter 
cubic cen- cubic ten- 'jility 

March 19.76 
34; 0:05 a. m. 
24; 2:41 p. m. 
25: 323 p. m. 

' 0 .  
+i. 2 
+8. 9 
+5.0 

Mar. 20. 
Mar. 21. 
M u .  21. 
Mar. 21. 

hfilcs Afilra 
9:30 a. rn-. . 1.953 3 Mar. 22. i a. U i _ . _ . _ _  1,713 3 
9:30a. ni- . .  930 5 Mar. 25- 7 a. III ..... 1,124 5 
5:20p. ni .. 3. 255 2 
8 p .  m ..... 737 10 Msr.  2 i .  i a. m ..-.. 1.364 1 

2 Mar. 28 1 i a. m ...... 1 452 

N W  6..... 
N W  L.. 
var 2 bee. 

NE.  
NW 4-.--- 
NW 6-.... 
NW O . . .  
WNW 4. 
IVNW 6-- 
WNW 4.. 
W N W  4 _ _  

9 
'9-10 

8 

7-8 
9 
9 
9 
9 

8-2 

26; 259 a. m. 
26; 0:18 a. m. 
26; 3:05 p. m. 
3;; 3:11 a. m. 
27: 0:04 a. m. 

-2.2 
+l. 7 
+3.3 
-I . ,  
+5.0 

Wind Visibility 

.4re;t 
_ _ ~  

$put Oroup 

Total 
area 

for end  
day 

Date 
Easter1 

ard 
time 

StHnd- 

-21.0 
-10.0 
+4.0 

+20.0 
+30.0 
f44.0 
+59.0 
+73 0 

~~ 

73.7 
i0.9 
71.4 
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Mar. Q-... . 
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Mar. 11 ..... 
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11 6 
12 20 
12 53 
11 16 
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10 6 
IO 27 
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Solar 
altitude i Dat: and hour angle Air-mass type W 

___ 
m nb 

7.5 
$. 3 
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7.8 
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I ,  
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.i58 
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.a05 
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.036 
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Percentage of solar 
comtant 

m 
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1.65 
1.32 
1.32 
1.65 

2.35 
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1.30 
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I. 78 
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1.30 
2.05 

1.71 

2.00 
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gr. cal. 
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1.355 
1.432 
1.43; 
1.329 

.924 

. i92 
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74.9 
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6.4 
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13. s 
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TABLE 4. 
Atmospheric conditions during solar radlation measurements. Blue Hill Observatory 

of Harvard University-Cont.inued 

tiyo:: Date and 1 , tem- Air 

apparent pera- 
turn 

Cloudiness and remarks 

Few Frcu, no haze. 
Few Pi, l e a  Cu. no haze, gusty. 
Pew Ci. few Cu, E wind below. 

rariahle smoke. 
No clouds. moderate haze. 
No clouds, slight haze, gusty. 
Few Frru no haze gusty. 
No rlouds: light &e. 
No clou11s. haze to W. 
Few (-i 

11 
10 
8 

10 
1 0 
10 
10 
10 
9 
6 
9 
7 

Atmospheric conditions Juring solar radiation measurements. Blue Hill Observatory 
of Harvard University 29; 245 i. m. +3.9 

30: 126 p. rn- +4.4 
30; 330 p. m. +6.7 

Few Ch. heavy haze. 
1 Ci. few Cu. 
3 Ci. few Cu. 

- 

Fky 
due- 
UQSS 

- 

10 
8 
9 

9 

10 
9 

9 

10 
10 
11 
9 

10 
11 
8 
9 
9 
9 
9 
9 

10 
9 
9 
9 

12 

12 

11 
9 

___.. 

Date and Air 
time from t.em- 
apparent pen -  Cloudiness and remarks 

POSITIONS AND AREAS OF SUN SPOTS 
onimunicnted by Capt. J. F.  Hellweg. U. 6 .  Navy. Superintendent U. S. Nar!l 

[COhservatory. Dat.a furnished hy the U. S. Naval Observmry in cooperation with 
Harrard and hiount Wilson ohmvnturies. The difference in jongitude is measured 
from the central meridian, positive w-est. The north 1atit.ude IS positive. hreas are 
corrected for foreshortening and are expressed in milliont.hs of the sun's visible hemi- 
sphere. The tots1 area for each dny indudrs spots and groups] 
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Nurch  1935 "C. 
,1: 0% a. m-- -2. S 
3; 3:04 a. m - -  +5.B 
3; 1:42 a. m--  +3.9 
3; 1:U p. m.. +3.9 
3; 325 p. m-- +3.5 

4; 0:51 a. m.. -2. 8 
8; 0:ll a. m.. -6. 1 

8; 0:12 p. m.. -5. G 

- 

s-! 

9 
9 

8 
5 8  

8 

8-9 
*9 

9 
68 

7 
B-9 

8 
7 4  
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7 
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9 
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7 
7 

7-8 
9 

9-10 
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9 

7 Ci, Cist. light haze. 
2 Frcu. Stcu. heavy water haze. 
Few Frcu. Light haze. 
2 cu.  Stcu. 
Few Co, Frcu. unusual v;sibil- 

Heliographic 
I ity. 

haze. 

3 Cist. Ci. moderate haze. 
2 Frcu, Cu, Fum, heavy water 

Cu, Fum, Frcu, heavy water 

__ 

Lati- 
tude 

Observatory 

8;1:53p.m.- -5.0 
8;  3:18 p. m.- -5.0 
8; 4:42 p. m-- -4.4 
9; 2:04 a. m.. -5.6 

-18.0 
-1b.O 
-1s. 0 
-17.0 
-1s. 0 
-1S.O 
-1;. 0 
-16.5 
-17.0 
-18.5 
+?. 0 

-17.0 
+O. 5 

-1S.O 
-2s. 0 
+22.0 
+o. 5 

-1i. 0 
-28.5 
+22.0 

hme. ' 
No clouds, heavy haze. 
Few Ci. moderate haze. 
7 Stcu. Cu, light ham. 
Few Ci, moderate haze. 
5 Cist, 1 Acu, moderate haze. 
2 Ci. moderate haze. 
2 Ci. 
No clouds. 
Few Ci. lizht haze 

U. S. Naval. 
Do. 
Do. 

Harvard. 
hlt. Wilson. 
U. S. Naval. 
Earrard 

Do. 
U. 8. Naval. 

DO. 

Mt. Wilson. 

n o .  

18; 0:05 a. m. -0.6 
20; 253 a. m. +7.8 
20; 0:14 a. m. +IO. 0 
20; 255 p. m- +13.3 
22; 2:35 a. m. +7.2 

22; 0:03 a. m. +IO. 0 

22; 3:17 p. m. +11.1 
24; 2:50 a.m. +4.4 

pph. vibrating. 
Few Frcu, Cu. no haze, rel. hum. 

9%. 
Few Cu, light haze. 
Few Frcu, moderate haze to W, 

gusty. 

...... ....... 

...... 

...... ....... 
-2Y.O 2bO.i 
+39.0 348.8 
f54.O 363.8 


